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ABSTBACT 

thin paper discusses Aserican loug^tem experience 
with changes in the distribation of incone since the turn of the 
century. It snpplies quantitative docnaentation of a prononced 
secnlar swing in inequality. Inequality indicators were on the rise 
•p to 191%, exhibited no trend to 1926 or 1929, and traced out a tfell 
kaovn egalitatian leveling up to 19«8. The paper uses a sisple 
general equilibrina aodel to decoapose the sources of these aacro 
distributional treads. This approach supplies a concrete aeans by 
which to isolate the aain causes of aoveaents in the wage structure* 
factor shares, nuabers in poverty, and sixe distribution statistics. 
Hypotheses regarding aacro distribution perforaance over tiae can be 
readily classified as related to factor deaand or factor supply. 
These two forces need not be in conflict, however. Contrary to 
conventional visdoa, the key forces appear to have ooae froa the 
factor deaand side rather than froa the supply side. That is, the 
coabined effects of deaographic, iaaigration^ and capital (huaan and 
aon-huaan) foraation forces are found to have been saall vben 
coapared with factor deaand. The latter includes sectoral iabalanees ^ 
in rates of technological change, exogenous changes in deaand aix, 
and, less iaportant, factor^saving biases in new technologies. 
(Attthor/JB) 
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ABSTRACT 



This piper attempts to explain Anerlcan long-term experience with 
changes in the distribution of income since the turn of the century. 
It supplies quantitative documentation of a pronounced secular swing 
in inequality. Inequality indicators were on the rise up to 1914, 
exhibited no trend to 1926 or 1929, and traced out a well-known egali- 
tarian leveling up to 1948. What explains this remarkable swing? Tlie 
paper exploits a simple general equilibrium model to decompose tlie 
sources of these macrodistributional trends. Not only does this 
approach bring the analysis of long-term distribution trends back 
into macroeconomics, but it supplies a concrete means by which to 
isolate the main causes of movements in the wage structure, factor 
shares, numbers in poverty, and size distribution statistics. Con- 
trary to conventional wisdom, the key forces appear to have come from 
the factor-demand side rather than from the supply side. That is, 
the combined effects of demographic, immigration, and capital (human 
and nonhuman) formation forces are found to have been small when 
compared with factor demand. The latter includes sectoral imbalances 
in rates of technological change, exogenous changes in demand mix, 
and, less important, factor-saving biases in new technologies. 
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THE SOURCES OF AMERICAN INEQUALITY, 1896-1948 



Although cyclical behavior of income Inequality has been plausibly 
linked to aggregate indices of demand , . . economic explanations of 
secular change in income inequality are less satisfactory « , , , The 
lack of sufficiently long, appropriately defined time series may 
account in part for this unsatisfactory state, but the absence of 
a theory of the size distribution of personal incomes has been the 
main difficulty. - T. P. Schultz 

I. Recent Experience in Perspective 

Until very recently, it was generally believed that a revolutionary 
change toward income equality had taken place in the United States by the 
end of World War II. Although Simon Kuznets himself was far too cautious 
to use the term "revolutionary," the changes in all income distribution 
statistics from the mid-1930s to the late 1940s are truly remarkable 
(Kuznets, 1953; Ornati, 1966). It is also the majority opinion that few 
if any of these extraordinary egalitarian gains have been dissipated 
since 1948 or 1950. Yet, the postwar decades certainly have recorded a 
very mixed performance. Census data on family income confirm a slight 
egalitarian trend. The share of the top 5 percent declined from 17.0 
to 14.4 percent from 1950 to 1970, while the Gini coefficient fell from 
.375 to .353 over the same period (Henle, 1972, p. 22). This decline 
pales by comparison with that of the period 1939-1948, when the top 5 
percent saw their share plunge from 23.5 to 17.6 percent, but it does 
represent a continuation of the egalitarian trend nonetheless. In con- 
trast with the family (total) income data, the data on individual earned 
income suggest a gradual trend toward inequality over the same period. 
Paul Schultz reports this trend in the log variance statistic for almost 
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ev^ry sex-age class, while in the aggregate, "income inequality . . . has 
apparently increased substantially • • . since the Second World War" 
(Schultz, 1971, p. 11). Federal payroll tax data suggest the same con- 
clusion for the 1951-i96i^ period (Brittain, 1972, pp. 106-108), and 
other data do as well (Uudd, 1970, p. 260; Gastwirth, 1972,. pp. 311-312). 
Chisvick and Mincer (1972) are somewhat more sanguine, but even their 
data fail to support any egalitarian trend* 

How do we account for the conflict between those studies using 
total family (pretax) income and those using individual earned income? 
The most obvious explanation, of course, is the enormous increase in 
government transfer payments since the 19AOs, a trend that has acceler- 
ated since the mid-1950s. The rise in transfer schemes surely would 
account for different trends in pretransfer and posttransfer income 
distributions, but it is the pretransfer income distribution that we 
wish to explain here. Thus, in order to make progress on our analytical 
understanding of distribution trends » it is earnings data "unpolluted" 
by transfer schemes that deserve our scrutiny. Furthermore, given the 
possibility that transfers, and thus posttransfer incomes, have an 
impact on pretransfer earnings (Golladay and Haveman, 1974), there is 
much to be said for an academic retreat to earlier twentieth-century 
decades, wben transfers were a trivial component of government activity, 
and where models of income distribution therefore can be submitted to 
leas ambiguous tests. 

But there is a second explanation for the conflict between the 
family income and individual earnings distribution trends. The share of 
wives working has increased sharply since the late 19AC8 and thus 
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multiple employment has become Increasingly typical of American urban 
families. Since secondary family workers normally receive low wages and 
often work only part time, postwar family income distributiopc are bound 
to trace out more egalitarian trends than individual income distribu- 
tions.''^ No doubt it will prove far more difficult to sort out the 
impact of these secondary-worker labor supply effects on postwar income 
distributions than to isolate the influence of transfers. Both of these 
contemporary complexities, however, offer excellent justifications for 
historical analysis of American distribution experience prior to the 
1940s. Perhaps we might learn more about, the determinants of distribu- 
tion by 3xamining periods in wh±:h government transfers were insignifi- 
cant and multiple employment in urban families was less typical. 

Not only has the postwar "egalitarian trend" thesis been destroyed 
by recent analysis, but "Kuznets's revolution" is now popularly (and 
erroneously) characterized as a short-term affair of little secular 
importance. The empirical studies by Schultz, Chiswick, and Mincer have 
tended — through no fault of their own — to exaggerate short-run distribu- 
tion cycles while suppressing long-run trends. 

Apparently most, if not all, of the reduction since 1939 in 
the inequality of annual earnings ... in the United States can 
be attributed to the reduction in postwar unemployment and the 
improved management of aggregate demand.^ (Schultz » 1971, p. 28) 

Schultz makes this inference indirectly by comparing aggregate Individ- 
ual earnings distribution statistics with those for full-time workers. 
The latter declined only modestly between 1939 and 1967. Thus the 
"revolution" appears to be quite adequately explained by return to full 
employment. Furthermore, short-term variations in income distribution 
since World War II can also be explained by cycles in aggregate demand 
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(Schultz, 196ftf Metcalf , 1972) • Chiswick and ^ncer (1972) supply more 
direct evidence on the World War II episode « They develop an Individual 
earnings model .that Introduces weeks worked as an explicit variable In the* 
human capital function, lliey find that the model "achieves high explana- 
tory power In the analysis of annual-income Inequality In the period 
1949-69" (p. S56). Lack of data makes the estimation of the^ model on 
prewar observations Impossible, but If the estimated parameters are 
assuoed to apply to 1939 as well, then we can decompose the sources of 
the p08t-1939 egalitarian trends. That Is, the human capital model 
exploited by Chiswick and Mlnaer Impales that the log variance statlsclr 
Is the proper measure of Inequality, and this statistic can be readily 
decomposed Into meaningful component parts* The decomposition (Chiswick 
and Mincer, 1972, Table 4, p. S53) Is sufficiently precise to assign 
relative magnitudes to the causes of the higher 1939 inequality compared 
with 1965. Among males aged 20-64, the changing age-^ucation dlstribu — 
tion was tending to produce greater inequality iti 1965. These key 
human capital variables contribute nothing to the observed income 
leveling. It is not a changing distribution of huran capital (or, 
presumably, nonhuman capital) that explains the remarkable egalitarian 
trend after 1939. Rather, it is the shifting annual earnings structure 
that is doing the trick. Given factor ownership, the earnings diatriburr 
tion is the product of two forces: (1) the incidence of factor unemploy* 
meat and (2) the wage (factor rent) structure. The former plays the main 
role in the short rtm: 

Host of the ob/.)erved difference in Inequality between 1939 

and 1965 is expdalned by changes in employment conditions. 

The remainder is a decline in the inequality of wage 

rates * . . . (Chiswick and Mincer, 1972, p. S57. Eflq)baals added.) 
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But is it not trlme to redirect our attention to the long run, and to look 
more carefully at those episodes prior to Great Depressions and lotal 
War? 

Table 1 surveys some indices relevant in gauging the longer-term 

income-leveling experience in America. We must be content with very 

Imperfect indicators prior to 1935/1936. The historical documentation 

that does exist confirms without a doubt a marked leveling of earned 

incomes, lurthennore, these must be viewed as secular changes since 
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1929 and 1948 are roughly comparable full-employment years. Table 1 
and Figure 1 both document two decades of unanibiguous long-term egali- 
tarian trends, quite independent of government transfers. The income 
share of Kuznets^s top 5 percent declined by one-third, while the percent 
in poverty very nearly halved. The other indices trace out less 
dramatic paths, but the magnitudes are quite impressive nonetheless. 
Column (4) of Table 1, for example, presents the percentage share of 
unskilled (raw) wages in national income originating. This factor-share 

statistic turns out to be a far better predictor of size distribution 
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movements than conventional wages or profit shares. Subtracting column 
(4) from unity yields an "axpanded" property (nonhuman and human) income 
share, and this share declines by 15 percent in the twenty years 
following the Great Crash. As should be apparent in Figure 1, this 
decline almost exactly matches the diminution registered by the 
Goldsmith-OBE top fifth's share in income. 

This paper hopes to uncover some of the sources of this income 
leveling during the Great Depression and World War II. Certainly much 
has been written about the issue, but most of it, in Schultz's words, 
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Figure 1. Trends in Wage Structure and Income Distribution, 1896-1948 
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Is **uii8atl8fi«ctory [due to] the absence of .» theory" (1971, p. 11). 
We shall try our ovn hand at speculative Mdellng^ but ch^ resulting 
quantitative decomposition of the sources of incow leveling will not be 
restricted solely to 1929-1948, This is only one "episode in an extraor- 
dinar> variety of distribution experience eidiibited by the Aaierlcan 
econcnuy since the cum of the century (Figure 1). llie thirteen years 
from 1916 to 1929 appear to be a watershed, Aarking a peak level of 
inequality in Aaerlcan history.^ From the late 18908 to 1914, every 
available inequality index surges upward. Hartley (1969, p. 19) finds 
the percent in poverty rising from 31.6 to 34.8 percent in the decade 
follotflng 1900* Over the sane period, an index of the income share 
returned to human and nonhuman capital ro3e from 65.2 to 73.2 percent; 
by 1916 it had reached an all-cime peak of 76.3 percent. The skilled- 
wage ratio traces out an equally spectacular cliod), rising by some 15 
percent between 1896 and the 1914-1916 plateau (Williaiwon, 1974b, Table 
11, p. 44) • While each o£ these (provisional) series is of doubtful 
quality i;or the pre-World War I period, their consistency is, nonethe- 
less, overwhelming. Furthermore, the pattern must be viewed as a 
srculi^^ inequality trend, independent of cycles in aggregate demand, 
since civilian labor force unemployment rates averaged 4.6 percent from 
1899 to 1901 and 5.3 percent between 1909 and 1913 « Six years of world 
war and recovery produced a very shat*p reversal in this inequality trend. 
In contrast to World War II, the impre8sii);> income leveling betveen 1914 
and the early 19208 cannot be explained solely, or even primarily, by 
the achievement of full employment. The sharpness of the 1914-1920 
leveling of incomes was almost matched by the well^-koown inegalitarian 
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trtnd across the 1920s » so no unsnbiguous chsnge in distribution can bs 
discerned fro« 1914 to 1929. 

What were the sources of American distributional behavior £ro« the 
ttid-1890s to the late I940s7 Since Mvewnts in overall inequality seem 
to have paralleled MveMnts in the wage structure and factor shares » 
%K)uld not an accounting of the latter shed considerable light on the 
foraer? If so, can ve disentangle the iapact of factor deaand fro* 

4 

factor^supply forces? Wh^t forces have contributed to these shift ^Jig 
factor-deund conditions? The level of aggregation say appear to be 
quite high> but answers to these questions, it seems to warrant 
hishest priority before moving to greater disaggregatlve detail. 

II • Factor Demand vs> Factor Supply 

Hypotheses regarding macrodistrlbution performance over time can be 
readily classified as related to factor demand or factor supply. These 
two forces need not be In conflict, however. There is no need to reject 
the importance of demand forces given the documentation of potent supply 
forces. Indeed, ve shall see that the extraordinary twentieth-century 
variation in the American distribution of income can only be explained 
by the coincidence of these forces. 

The factor-supply thesis has always been popular, although few have 
applied the thesis rigorously to the facts of American history. For 
example, increasing inequality treads in the post-World War II years— 
a» wcil at stability or even stretching in the wage structure (Henle, 
1972, p. 23; Rees and Hamilton, 1971)— coincide with a rapidly expanding 
supply of low-skill labor, such as women and teenagers. It seems 

2. 
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plausible, therefore, to trace the postwar inequality experience to 
demographically induced factor-supply forces (Schultz, 1971) • Labor 
supply conditions can also be utilized to help account for wartlae 
income leveling since the young and unskilled are withdrawn fro« the 
civilian labor force in large nuabers* 

The factor-supply thesis seeu to focus on labor supplf, partic- 
ularly unskilled labor. Its most verbal adherents, however, are to be 
found among those analysts interested in accounting for longr^erm 
American inequality experience prior to 1948. It has long been 
apparent, for example, that the peak spread in the wage structure on the 
eve of World War I coincided with a peak inflow of unskilled "new" 
European immigrants. Documentation was not cf the quantitative type 
presented in Figure 1, but the inequality trends were well appreciated 
at the time and were grist for the alarmist political mills of that era. 
This was an angry age questing for social justice.^ It was also an age 
that appealed to deteriorating social indicators for the rationaliza- 
tion of nativist (that is, racist) policy. Quantitative interest in the 
period gradually diminished, the last flicker of it being Rees^s 
(1961) revision of Douglas (1930) , a revision that finally succeeded in 
documenting some real-wage improvement over the period. Whather then or 
now, all analysts seem to agree that surging Immigration played a key 
role in producing rising numbers in poverty, surging skill premiums, 
stable unskilled real wages, and swollen profit shares. 

The subsequent reversal in American policy toward immigration must 
therefore be treated as a watershed in American inequality experience. 
Somewhat surprisingly, the obvious association between Innigration and 
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inequality was not fully exploited until quite recently. The associa- 
tion between immigration and the wage structure has been a focus of 
labor economists for some time, Keat (1960), Ober (1948), Reder (1955), 
and others have all argued that the reversal in American Immigration 
policy must account for a "large" portion of the subsequent narrowing in 
the wage structure. But how much? Lindert (1974) argues with force and 
skill that these demographic forces account for the vast majority of 
American macrodistribution experience since the turn of the century — 
indeed, since 1820 — but even he relies on association rather than esti- 
mation. Lindert certainly keeps good company, since a similar thesis 
has been applied to postwar Europe by Kindleberger (1967),^ and it has 
always been a popular device for understanding "labor surplus" economies 
(Lewis, 1954; Kelley and Williamson, 1974). 

Monocausal theories tend to be fragile, and historical explanations 
of American twentieth-century distributions are no exception. It turns 
out that these secular-demographic forces have always been reinforced by 
systematic long-term factor-demand forces. These factor-demand condi- 
tions are much more complex and difficult to isolate, which perhaps explains 
their relative absence in the literature. In a statistical sense, a 
decline in the relative demand for unskilled labor can be induced by 
either a rapid diminution in unskilled-labor requirements (compared with 
skills, machines, and land) per unit of value added everywhere in the 
economy, or the relative contraction of activities utilizing unskilled 
labor intensively, or some combination of the two. To observe such 
changes e x post is, of course, to minimize their true influence, since a 
shift in output mix that favors machines and human capital will induce 
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high machine user-cost and a stretcjjing in the wage structure, both of 
which will induce firms to replace skills and machines with unskilled 
manhour inputs wherever possible. Nevertheless, ex £ost calculations 
of unskilled-labor-saving rates should yield some helpful insights into 
the role of factor demand on nuirfjers in poverty, the unskilled-wages 
bill, and the share of income accruing to the lowest fractions of the 
population. 

For the moment, let us focus our attention solely on output mix. 
What has been the Impact of changing output composition on the aggregate 
demand for unskilled labor? The following notation will prove helpful 
in measuring the "composition effect": 

^it* output, sector i, year t 

^it* ^o^^-''- unskilled labor employed, sector i, year t 

i. : unskilled- labor input coefficient, sector i. year t 

v^^: share of value added in total national income originating, 
sector i, year t (v = V /ZV ) 

XL. lL> ^ iC 

^it" output under balanced growth assumptions, sector i, 

year t, (V,, = Z V^^) . 

The available data base restricts our analysis to the full-employment 
episodes after 1909. The rate of unskilled labor saving attributable to 
•'composition effects" can be estimated by one of two indices: 
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For the same level of aggregate demand, these Indices measure the extent 
to which the current output mix uses more or less unskilled labor than 
that of Che earlier period (for given inputs-output coefficients in each 
sector)* Ip uses current technologies (^^j^) ^ the calculation while 
uses past technologies (^j^^) * 

Obviously, agriculture is the most intensive major user of 
unskilled labor. Thus, the continued long-term demise of agriculture 
insures that {!«, !_} < 0 for all periods. What is at issue is the 
magnitude of that unskilled-labor-saving rate. Does it e^diibit consid- 
erable secular variability? Does the variance closely correspond with 
the distribution experience documented in Figure 1? It does indeed! 
Table 2 supplies the documentation. Unfortunately, the data come in a 
form that makes it impossible to explore the pre-1914 and the World War 
I yeats separately. The 1909-1919 decade straddles portions of both 
episodes, but Figure 1 suggests relative stability or perhaps even 
decline in both the wage structure and the available income inequality 
statistics. In any case, one is impressed by the extraordinary vari- 
ance in the rate of unskilled labor saving induced by secular shifts 
in output composition. Relative to the twentieth century as a whole, 
the 1929-1948 income leveling coincided with an unusually low rate of 
unskilled labor saving attributable to "composition effects." The 
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Table 2. Output Mix and Unskilled Labor Saving: 
United States, 1909-1948 





Rate (Z) 


Period 










Total 


Per anniim 


Total 


Per annum 


190>-1919 


-5.81 


-0.61 


-5.58 


-0.58 


1919-1929 


-18.36 


-2.05 


-18.23 


-2.04 


1929-1948 


-8.74 


-0.48 


-12.04 


-0.68 



Note: The underlying data are in constant prices. See Williamson 
(1974c) for method and sources. The 1909-1W9 calculation 
utilizes seven sectors: agriculture, mining, nanufacturing, 
construction, trade, electricity plus gas, and transporta- 
tion plus communications. The 1919-1929 calculation also 
uses seven sectors but t:ransportation is alone while 
convmlcations and public utilities are coniiined. For 1929- 
1948, there are nine sectors involved: agriculture, mining, 
durable manufactures » nondurable manufactures, construction, 
trade, transportation, finance plus services, and the 
combination of communications, electricity, gas, and sanitary 
services. 
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opposite is true of the 1920s. Not only do the secular movements in 

closely correspond with inequality trends, but their magnitudes are 
very la'j^e too. 

The reader will note scarce mention yet of that old chestnut, the 
factor-saving bias of technical change. Shouldn't the (unskilled) labor- 
saving bias of new technologies play a role in our macrodistributional 
accounting? If they are quantitatively relevant, they certainly should 
play a role. Econometric literature of the 1960s had, after all, accum- 
ulated impressive confirmation of a strong labor-savinf* (lut not neces- 
sarily unskilled-labor-saving) bias in twentieth-century technical change. 
David and van de Klundert (1965), Brown (1966), Morishima and Saito 
(1968), and others all found that entrepreneurs "in the aggregate" have 
continuously adopted production methods that raised the marginal 
product of capital more than that of labor. Far more relevant to the 
problem at hand, however, is Brown's finding of an epochal break in the 
bias around 1907-1920; the 19208 were years of very strong labor 
saving (and thus of incr^^ased skilled-wage premiums, declining unskilled- 
wages shares y and trending inequality). Morishima and Saito also found 
strong labor-saving technical change. Figure 2 reproduces an index of 
"labor-saving drift" estimated by Morishima and Saito. This index, 

labelled M^, can be regarded as a proxy for the impact of labor saving 

9 

on the wages share. The general drift toward labor saving for the 
twentieth century as a whole seems to confirm conventional historical 
wisdom regarding the factor-saving b'p-?. Of far greater interest, how- 
ever^ are the three striking phases that trisect the years 1909-1948. 
The first decade, although subject to considerable instability, exhibits 

o 18 
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Figure 2. Tiwutieth-Century Drift To^rd "Labor Savina"- 
Horlshiaia and Saito (1968). U.S. Dcnwstic Economy ' 
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only a very modest rate of labor-saving drift* The 1920s, on the 
other hand, reflect the extraordinary rates of labor saving that have 
always played such a dominant role in traditional histories of the "New 
Era."^^ The period following 1929 is most assuredly different since 
there appears to be evidence of "capital saving" coinciding with the 
Great Depression and World War XI, precisely the episode of income 
leveling, rising unskilled-wages shares, and a collapsing wage struc- 
ture, David and van de Klundert (1965, p. 383) used a different model 
but reached a similar, although not identical, conclusion. Their 
results are worth quoting at length: 

. . . the six decades since 1899 might be thought of as encompassing 
three major periods* • • • 

(a) 1900-1918, in which labor-saving technical changes 
took place more rapidly than the long-term trend 
rate of bias; • • • 

(b) 1919-1945, a longer interval over whose entire course 

no significant labor- or capital-saving bias emerged; • • 

(c) 1946-1960, the postwar period, durlrig %ihich the rise 
in relative labor-efficiency was resumed at a rate 
even faster than that experienced prior to 1919. 

Unfortunately, David and van de Klundert failed to take the obvious step; 

to look beneath their macroaggregation for the systematic underlying 

forces for these striking factor-saving trends. 

Is it by chance that these econometric trends in labor-saving drift 

correspond almost exactly with the systematic variations in American 

output mix documented in Table 2? Morishima and Saito didn't think so. 

All of the observed so-called labor-saving effects prior to 1929 are 

attributable to the expansion of nonagricultural activities at the 

expense of agriculture. The level of output aggregation used by 

Morishima and Saito is far greater than that underlying Table 2, and 
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thftir umnptdon. of labor haMogeimitjr iai explleitdV' raj acted by our 
approach t buttrtfaa cc^nDaspondence la cuafortdLiQ^.nimatjialafis.. Farthernore^,. 
tiia. Mdoglty of the rlaa In labor' s ahaM during the Gtaat Dapresslcn 
waa due to a change in indnatrial coiipoaitlcm that waa net. labor using 
(Horlahliia and Salto» 1968« Table 4, p^. 435);.. Uith the impDrtant excep-^ 
tlon of Mbrishitta and Salto^^ noMbere in. thaae fRaeroaconcMtrlc 
aocouxkts is nantion made of these dramatic secular changes in sectoral 
Output mix* 

This exercise should establish, the credliiillty of the factor-denand 
thesis. Having said as nuchy the tiiaa is ripe to eiplore those forces 
that ndg^t account for these pronounced changes- in output mixv. 

Ill*- Macro Modeling TlmatiatfarCetttury Aatrlca- 

Such a stateaent la neither a. fact nor a theonasf^ but rmlsher a 
nethodological prejudice » a prejudice about %diat is likely to 
be the nost fruitful way of • • • organl^l;:'': our knoiiledge« 
Z. Grillches 

The preceding pagea should have underlined the conplexlty of the 

economic forces driving the twentieth-century American income distribution^. 

Any attempt to model these seven decades must risk seeming naively 

heroic y but the laaues are sufficiently* important to i«acrant the ga&>l^. 

The historical frumemork ia a three-^sector general equilibrium model 

12 

that stresses unaklllifcd labor requirements. Its premises are 
unabashedly neodasaical since no other paradigm seema aa helpful in 
accounting for the hiatory of iiage structures and uage^lncome distribu- 
tion. A popular alternative paradigm suggasta that the priMry deter* 
minanta of relative wages are inatitutional and social factors (Thurow 
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and Lucas, 1972) • I have not been impressed by this alternative 
paradigm's ability to predict historical change ±n the wage structure, 
however, and the neoclassical approach seems to me to be more attractive* 
Debate over formal modeling should not becloud, however, our key finding 
that American experience with inequality cmi be decomposed into 
measureable exogenous macro variables. The model used below yields 
useful insights and valid prj^dictions even if individual assumptions of 
the formal model may be challenged. 

Structural Attributes 

Any accounting of American performance sincot the turn of the 
century must highlight the large urban service sector, while little 
appears to be lost by aggregating over all manufacturing sectors. The 
civilian economy is disaggregated into three final-product sectors: 
agriculture plus mining (A), manufacturing (M), and services (C), the 
latter excluding military and relief, but including ell other govern- 
ment activities, construction, utilities, transportation, communication, 
trade, and personal services. Each sector is verticAlly aggregated so 
that all of its commodity inputs are decomposed into factor returns. 
Thus, 

A » A(L^, N] 
M = M(l^, K^l 
C = C(L^, K^l 

where represents unskilled labor, N represents land (including 
improvements and fanner's skills), and K represents the aggregate of 
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huHn and nop^uaan capital. It should be eovhaalzed that our frame- 
work hlghligl^a labor heterogeneity , and this analytical character- 
ization poeeaaaes three advantages: (1) the unskilled-labor share is an 
excellent predictor of size distribution perfornance froa IS 14 to 1948 
(WilliaMOn. 1974a); (2) huaan (skill) accunulatlon and physical 
capital accujMlation move at very different rates after 1914, and som 
effort mist be made to allow for this disparate w^alth-accunulation 
experience in our formal aedels; and (3) this factor-input character- 
iiation finesses the enpirical difficulties associated with imputing 
labor and property Income to entrepreneurs, difficulties especially 
rampant in sectors A and C. This third advantage warrants amplification. 

Macro analysts have clung with reaark^le tenacity to a distribu- 
tionel trilogy— returns to land, labor, and ciipital. This convention 
has produced m enormous empirical literature that has attempted to 
document the "wages share." The treatment of entrepreneurial income 
becomes an almost insurmountable roadblock to drawing clear quantitative 
borderlines between these three factors. Entrepreneurial income is, 
after all, the aggregate of returns from all three inputs, and unincor- 
porated enterprise dominates a huge portion of the early-twentieth-century 
American economy. Indeed, the sectors in which the "wages imputation" 
problem is unusually severe—agriculture, private services, and trade- 
amount to 48.1 percent of total net income originating in 1919 and 44.0 
percent In 1929. 

Our model proposes an alternative factoxwretums division between 
uaskilled labor and capital (human as well as uonhuman) . Not only does 
this approach minimize Imputatiou problems, but it also is more attrac- 
tive In Ught of recent developments in theory, it haa long been argued 
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that the rate of return to human capital in America is closely linked to 
the rate of return to physical capital and that skilled labor and 
capital are complemen ts. If the full-employment return (or rent) on a 
dollar of human capital is a stable fraction of that on a dollar of 
machines^, what do we lose by their aggregation? Furthermore, this char- 
acterization is consistent with recent research on the production func- 
tion. Aggregating labor over different skills is apparently a serious 
error, while aggregating over capital and skilled labor is hardly a sin 
at all! (Bemdt and Christensen, 1973, p, 21), 

Cost Equacions 

In contrast with the monopoly-power, industrial-concentration 
approaches to the 1920s and even the pre-World War I period, we shall 
see how far neoclassical assumptions will take us in explaining history. 
Those readers who find the competitive assumptions unattractive should 
consider that "rates" of monopoly drift only slowly over time. Rela- 
tively stable monopoly structure poses no problem whatsoever for the 
model that follows. Commodity prices are therefore taken to exhaust 
factor payments per unit of product: 

Agricultural (and mining) output is treated as a numeraire, so P^^ and 
denote the relative prices of manufactures and services. The a^j are 
variable input coefficients and w, q, and d denote respectively the 

24 
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imskllled-vas* rate, the rental rate on aachinea and skilled labor, and 
tha land rental rate. These price equations can be expressed in percent- 
age rates of change: 

vhcre denotes factor shares « 

Since the historical literature and tha econoaetrlc literature sake 
so nuch of technical change as a prine nover of factor shares during the 
twentieth century » an effort vust be aade to introduce it into our Model. 
Ut 

* * * 

where c^^ represents .the '^conventional" factor-substitution response to 
relative factor prices and b^^ represents exogenous factor-eaving rates. 
That is, given relative factor prices » b^^ aeasures the rate at which 
factor .J is saved in the production of a unit of comaodity !• With 
these new concepts, the price equation for agriculture can now be 
rewritten as: 

or alternatively, as 
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where is the weighted average of the rates of labor and land saving 
in agrictilture, another way of saying "total factor productivxty growth 
in agriculture." Similarly, 

where and T are total factor productivity growth rates in manurac- 

M C 

turing and services, respectively* 
Full-Employroent Assumptions 

The full-employment assumption is obviously inappropriate if 
applied to 1896, 1908, 1914, 1921, or the Great Depression. But it does 
appear to be the relevanv description of American secular performance 
for the twentieth century as a whole. If rental prices rather than 
unemployment rates are assumed to bear the brunt of factor market 
adjustment then 



K ^ a^l + a.,.C 



KC 

LA ' ' ^LM^* ' ~LC^ 



L = a_A + a^^ + a_C. 



We fix the land in farms, but allow K to reflect capital formation in 
skills and machines, and L to reflect immigration, conscription, demobi- 
lization, feitility, mortality, and changes in labor-force participation, 
In rates of change, these full- employment equations then become 
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The share that sector j aq>l(^8 of a given Input 1 is \ . Bu^alling 
, * * * 

that a^j - c^^ - h^y ve have fro« the "land" equation 



Since - 1. Furtheraore, b^^ Is the rate of land saving for the 

ecotuKqr as a whole, call it H^. So 

N 

The "capital" equation can also be expanded to include exogenous factor 
saving: 

vhere 11^^ aeasures the econragr-wide rate cf ciq>ital saving. Similarly, 
•hare 11^^ vcasures the econo^f-^e rate of labor saving. 
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By exploiting elasticity of substitution (ojj^) expressions, 
equations [4*]. 15'] and [6'] can now be written as 

The Components of Demand 

Define own-price elasticities of demand as , cross-price elastic- 
ities as e., , and income elasticities as n.. The general fcm of our 
demand functions is 

Qj = s.Y ^P^ ^P, 

where all prices are relative to those of agriculture. There are three 
demand equations, but one of them is redundant. Let expenditures on 
agricultural products be the residual that sat'isfies the budget con- 
straint. Then the growth in demand for services and manufactured 
connoditles can be written as 
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* * 



«-^«* V* Vm* • 



These will be an l«porta,t p.rt of our analysis of twrntlath-century 
distribution trends. Tbey represent shifts In final de«and induced by 
wr. return to "nonwlity," the rise of government, and similar forces. 

The percentage change In income can be written either In terns of 
final demand 

where is a final-demand share in income, or in terms of national 
Income at factor cost. We choose to utilize the former, so 

OX 

Similarly, 

Sc - (1 - nc«c)S - Hc^^A - (nc*„ + e^^)l„ 

- \^ - (nc«c + ec>^c • , - „ [8] 
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Summary of the Model 

The eight equations are summarized in matrix form in Appendix Table 

A.l. There are eight endogenous variables ; commodity price relatives 

(P^, P^), commodity outputs (M, A, C) , and, our prime interest, factor 
M C 

rents (w, q, d) . In terms of the statistics presented in Figure 1, the 

* * 

model makes explicit predictions about the behavior of (q - w) , the per- 
centage change in the skill premiums over time. This prediction is 
especially important for the period 1896-1909, when annual distribu- 
tion statistics are almost completely limited to the wage structure 
index. These endogenous variables can be readily manipulated to predict 
the behavior of income shares. In particular, the economy-wide 
unskilled-wages share is Oy * wL/Y so that the rate of change in the 
unskilled-wages share — a statistic that serves very well as a size dis- 
tribution projcy for the years following 1909 — is simply 

• 0y = w + L - + + M} + *^{P^ + C} ] . 

It is the presumption of this paper that endogenous changes in 6^ have 

14 

driven size distribution trends since the 1890s. 

There are ten exogenous variables . Each of these plays an impor- 
tant role in the traditional literature. Eight of these can be classi- 
fied as factor-demand forces . First, we have the sectoral total factor 

* * * - ^ 

productivity growth rates (T^, T^^, T^) which have been documented by 

Kendrick. Aggregate total factor productivity growth has been shown to 
be a very large component of twentieth-century income growth, and endoge- 
nous secular income growth insures an output-mix change according to the 
Hj. In addition, unbalanced rates of sectoral total factor productivity 
growth imply changes in the endogenously determined relative price 
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structure. This In turn Induces output-iaix changes according to 

the e and e . Second, ve have the factor-isavlng biases (11 , 11 , 11 ), 

which are stressed In the econometric and historical literature. Much 

has been nade of these biases, but we have few hard estimates of their 

15 * * 

magnitude. Third, we have final-demand changes (S^, S^), which also 

M C 

directly influence output mix and thus, indirectly, factor demand. Some 
of these are government-induced medium^-term influences associated with 
war, cold war, and peace. Some of these are Induced by the long-run 
rise in government activity. They may also be influenced by the secular 
transformation of the capital goods industry from plant and equipment 
production (construction and durables) to human capital production 
(education, health, research, and development). We know a great deal 
about the qualitative nature and timing of these S^, but little about 
their magnitude. Finally, we have two factor- supply forces^ 
Factor-endowment changes include exogenous rates of human md physical 
capital accumulation^^ (K) , as well as exogenous rates of unskilled- 
labor-stock growth (L), the latter influenced by historical experience 
with war mobilization, demobilization, baby booms, and iwidgration policy. 

Appendix Tables A. 2 and A. 3 convert our model into the empirical 
"realities" of 1919 and 1929. The 6^^ and are taken from earlier 
papers and A^^ can be derived directly from them.^^ Information on 
these initial structural conditions is of relatively high quality. I am 
leas confident about the remaining parameters. Estimates of elasticities 
of substitution by sector are, of course, std>ject to considerable debate. 
The Cobb-Douglas specification clearly has been shown to be erroneous, 
although estimated elasticities are evidently significantly in excess of 
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zero (Berndt and Christensen, 1973; Grlliches, 1969). The most 

A M 

recent econometric research suggests the plausibility of « « 
^KL * Equally arbitrary, although "reasonable," assumptions will 

be made on the demand parameters. The cross-price elasticities are set 
at zero (tT-.-, « e.^ « 0). Furthermore, we take 



« 1.3, - -1.3 



The income elasticities conform to our usual notions regarding these two 
product types and the own-price elasticities follow inevitably. (For 
confirmation on interwar data^ see Duesenberry and Kistin, 1953.) 

IV. Decomposing the Sources of Inequality 

The inverse matrices reported in Appendix Tables A. 2 and A. 3 can be 
idealized to appear as 
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Each of thes*- columns of (^^j) can be viewed as weights to be used to 

decoBpose that "sources" of historical change In any endogenous variable, 
* 

Xj . Using our general equilibrium model as a working hypothesis , 

the measured growth rate of some endogenous variable can then be decom- 

pased into 



+ [9] 

where (zj, zj) refers to measureable exogenous variables, (zj, Z^) 

^ n 

refers to unobservable exogenous variables, and denotes errors In variables . 
The total historical lnpact of some exogenous variable, say, Z^, on some 
endogenous variable, say xj. Is the product of the variable's change over 
time and the structural attributes of the economy, (Oj^j)* 

No doubt our accounting of the sources of Inequality will appear to 
be highly aggregative, but at least it will supply a method by which to 
distinguish the relative contributions of factoi>-demand and factor-supply 
forces to observed twentieth-century swings in inequality. To do so, this 
section will exploit the decoaq>osition expression given in [9]. The avail- 
able historical data make it possible, at least initially, to decompose the 
right-hand side of [9] into Just two coin)onents: (1) the ii^act of measured 
factor-stock growth rates (K, L), the combination of which unaatiguoualy 
exhausts factor^supply influence on distribution; and (2) a residual. This 
residual 
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may be large or small, but It Is composed only of errors In variables 

and factor-demand forces. These unobserved factor*demand forces can, at 

least conceptually, be separated Into three parts. The first of these 

Is the exogenous shifts In product demand, the The second Is the 

exogenous factor-saving biases at the Industry level. The necessary 

historical Information being unavailable. It Is not possible to supply 

Independent estimates of these two demand forces. It Is feasible, how~ 

ever, to shed some (feeble) light on the third of these demand forces, 

namely, the Impact of measured rates bf^liotal factor productivity growth 

by sector under assumptions of neutrality within each sector. The estl*- 

* 

mates are especially fragile, given poor data ^ ^jt *o their unveiling 
will be discretely postponed to later pages In thle section. 

Table 3 presents the key historical data. Every entry there Is a 
per annum rate of change. Rows 2.1 and 2.2 present the "distribution 
facts" that we shall attempt to explain — the rate of chasnge In 
unskilled labor's share, 6^, and the rate of change in the wage ratio 
index, w - q. The time periods are selected tc capture the main 
dimensions of America's long-term Inequality swing from 1896 to 19A8. 
The potent short'-term influence of World War I, for example » Is Ignored c 
Furthermore, the reader will note three capital'^stock growth rates pre* 
sented in the table. Ihe human capital index Is based on Denlson's 
labor quality series. For consistency, the physical-capital-stock 
series is ^so Denlson's (at least after 1909 — Kendrick is our source 
before that date). Prior to 1914, the two movet^A^AOSt exactly alike and 
thus our analysis Is not influenced by the choice of one over the other. 
After World War I, however, these two capital-stock growth rates behaved 
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vmry i U ffr an t lyt Xhe stock of skills ^sccuaolstsd at s «sch lover rate 
than did wumskts In the 1930m. vhUe it is wall known that the 
TSVSfTse has been the esse since 1929. Schultz's 1929 benchmark esti- 

SMitss of hinsan and reproductible physical capital are used to get a 

18 

w ilted average of these rates. The resulting "total" capital-stock 
growth rates shall be used in all subsequent isnalysis. 

The results of the decomposition exercise are presented in Tables 4 
end 5« The first of these explores the sources of vage-structure 
changes^ and the second ^lat of the unskllled-^ages share. The 
'^S^-^tnicture data are aore sbondant, allowing an axtension of the anal- 
ysis to 1896, so let us start with Table 4. During the secular rise in 
inequality fro© 1896 to 1914 » as well as during t^e egalitarian drift 
froB 1929 to 1948 » supply and denand forces tiere working in concert. On 
the upswing, both were acting to produce a rise in the skill premium and 
a stretching in the wage structure. Although conventional accounts of 
this episode focus almost solely on the secular wave of unskilled 
European immigratlon» it appears from Table 4 that demand forces were 
the more fundamental ca^ise of the last great inequality aurge in America; 
jToughly seven«*tenths of the observed (w - q) can be attributed to demand 
(^.57 out of ^«82 percentage points per annum). A more accurate 
Interpretation of the period aeems to be the following: I«d.gration was 
seen as the key canse of social crlsia» which could be eliminated only 
by restrictive legislation » only bacauae demand forces were unusually 

unfavorable to oBsklllad lsbor4Aile favorable to akilled labor and 

19 

physical capital. Indeed » without those unfavorable demand forces » 
the Inaqtjality trends would have been less pronounced and the 



ERiC 



37 



35 



00 

iH 
I 

yo 
as 

CO 



u 
u 



u 

CO 

41 

00 

s 



I 



41 



41 
00 

s 



4) 
U 

O 

CO 

4) 



00 

a 

•H 
(0 
O 



o 

u 



ON 

as 

rH 
I 

OS 
rH 



rH 
OS 
rH 
I 

o 

OS 



as 
o 

OS 
H 

I 

as 

00 



00 
OS 

I-* 
I 

OS 
M 
OS 



OS 
C4 
OS 
r-l 

r-l 
Ot 

l-» 

r-l 

OS 

r-l 
I 

SO 

as 

00 



OS 00 
+ 



I 



sC 
<7s 

+ 



CO en 



o 



OS 
OS 



I 



+ 



00 
I 



O 



+ + 



00 \o 

so <t 

• • 

to lO 



so 

• • 

e>i cn 



OS \0 



I 



+ 



00 cn 

^ Csl 

Mm • • 

00 CM m lo m 

• • I + • 



4) 
H 



I 

*3 



ERIC 



(0 
4) 



0 

•9 9* € 
o a hI u 

^ CO 



2i 



OS 




00 






•if 


OS 




OS 


^ 






1 

OS 


4J 


1 


rH 






OS 




OS 


rH 




iH 


OS 




OS 


rH 






OS 




OS 


rH 
1 


W 


rH 


OS 


4J 


1 


O 




rH 


OS 




OS 


rH 




rH 


OS 




OS 


O 




rH 


OS 




OS 


rH 
1 


O 


rH 


OS 


4J 


1 

OS 


OS 




O 


00 




OS 


rH 




rH 



rs. yo 

OS M OS « H 

• • + I 

+ I ^ 



00 ^ 
OS 00 



OS 00 
OS OS 

i 4. 



OS 



I 

OS 

as 



<t o 
j! -i! ^ 

+ + 00 

I 



00 
St 



• + 



0 
O 



19 

1 
1 

CO 

as 

r-l 
I 

OS 
M 
OS 

r-l 
41 



+ + 



<n OS 

1^ vH M 
+ I 



OS 

OS OS 

J.2 ' 

so *^ sf 
OS 

00 OS 



O iH 
I 



OS 

SO M • 

iH M 
• • + 



00 
4) 



00 
0 
•H 
00 

S 



+ + 



I 



4) 

a 



s 

o 

4) 

a 



4) 

S 

00 



•51 1 

s- ^ 

C H 

O 4a 

r*' ■& 

•H 

, O 4) 

m as 

U iH 

8 41 

•d CO 

B 41 

<n o 



8 < 



41 



H 



SI 




4) 



as 



(0 
4) 



36 




37 

Imlgratlon flood more palatable, perhaps even resulting in postponement 
of the flurry of social legislation passed after 1896 and before 1914. 
Similar results are forthcoming when the period is truncated to tht 
decade following 1899. The rise in the skill pretidun was less 
pronounced during this shorter period, fallln,; as it did to include the 
last surge from 1909 to 1914. Nor is it a less rapid growth in 
unskilled- labor supply that explains the result, since the opposite is 
the case. Once again, it is demand that accounts for the disparity 
between the 1896-1914 and the 1899-1909 performance in (w - q). 

Turn now to the egalitarian "revolution" between 1929 and 1948. A 
symmetric result emerges: Boch demand and supply forces are working In 
concert, and once again demand influences account for almost 
seven-tenths of the observed long-term collapse in the wage structure 
(40.23 of the +0*34 percentage points). Of course, one could arguft that 
the unskilled-labor supply alone was exerting very powerful forces far in 
excess of demand. Afcer all, L declined by 1.6 percentage points between 
these two periods (from 2.73 to 1.09 percent) « True, but at the same 
time K declined by 1,8 percentage points, and sureJy no economist really 
believes that labor^force growth and capital (human and physical) accum- 
ulation take place independently! 

We conclude that during both of these crucial periods, 1896-1914 
and 1929-1948, supply and demand forces were working in collaboration to 
produce an unusually dramatic twentieth-century swing in equality. 
Furthermore, it appears that demand was, if anything, the "prime mover." 
Now, what about the confusing, volatile, and transitory yeata through 
World War I and the ^oaring Twenties? When the fifteen years 1914-1929 are 
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taken together one can certainly conclude that supply forces by them- 
selves were ioing all the work in contributing to the wage narrowing. 
Indeed, had deaand played a aK>re passive— rather than negative—role, 
the "revolutionary" decline in inequality oi^t have occurred far 
earUer in Awrican twentieth-century history. Perhaps, but if so then 
demand would he accorded an even greater role in accounting for the 
extraordinary incoae leveling that in fact took place following 1929. 
In any case, it seew to ae nore helpful to exasine these intervening 
years as two separate episodes, first the War and then the Twenties. 
When we do, we find supply forces consistently asking a positive contri- 
bution to incone leveling, falling skill premluins, and rising relative 
unskilled wages (4€.99 in 1909-1919 and +1.83 in 1919-1929); It was the 
*ride variance in demand forces that produced first the wartine income 
leveling and second the inequality trend of the TWertles.^^ 

So nuch for the structure of factor rents in Aaerica after 1896. 
New, what about factor shares in general, and the unskilled-wages share, 
in particular? The answers can be found in Table 5, where the historical 
trends in 6^, are decoiqK>sed. Nothing in that table conflicts with our 
conclusions thus far. On the contrary, the results are even stronger. 
During the 1909-1919 decade, demand forces accounted for an overwhelming 
eight-tenths (+0.42 out of 40.54 percentage points) of the historical 
rise in the unskilled-wages share. Although the historical "facts" are 
ouch more shaky for 1900-1909, similar results are forthcoming even from 
this "classic labor surplus" period in American history. In every 
other period analyzed, b sand forces account for all of the observed 
changes in the unskilled- labor sharel While the unskilled-wages share 
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w«a rapidly eroding during th« 1920s, supply forcss ware tending to tug 
In the opposite direction. During the "revolutionary" Incom-levsllng 
episode when the unskilled-labor share was rlslnt et the fast dip of 
2.73 percent per annum, supply forces In general and unsklllad-labor 
supplies In particular were tending to reduce that share. In both the 
aedlua tern and the long run, deaand seeas to be the doalnant force 
behind America's twentieth-century distributional trends. 

What Bight these deaand forces have been? If we wish to understand 

the causes of African inequality experience during the twentieth i&iry 

or earlier y ve nust learn far sore about the coaponenta of change on 
factor demands. To repeat, there are three such co^Kmenta: (1) exoge- 
nous shifts in dewnd, S^, induced by govemaent policy, war, peace, etc.; 
(2) exogenous changes in the bias of technical progress at the Induatry 
level; and (3) unbalanced rates of total factor productivity grovth by 
sector. The last of these forces has a very long and respected tradi- 
tion in accounting for long-ten structural change (Kuznets, 1966, ch. 
3; Kelley, WilliaMon, and Cheatham, 1972, chs. 1 and 2) and thus, 
presumably, it should also help account for the **compoaltlonal effects" 
documented in section II. Table 3 presents some very tentative 
estimates of the unbalanced total factor productivity growth rates, f^, 
among our thiee sectors. Kendrlck*s T^ are of doubtful quality and 
usefulness to us because the "service" sector (C) Is lilted prlaarlly 
to public utilities, transportation, and constructlon~sectoi:s that 
eidiibit much more rapid productivity advance than trade, govarnment, and 
personal services. Thus, the figures grossly understate rhe degree of 
technological imbalance and its variance over time. On theae groipda 
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«U Qivtkft e^lcttlafeioM tluit foUm^mtiaxntm^ tk« imrmct of 
trndmola^Umiwh^lmcm on di-ttlbution. In -.y ci»€. n. th« source 
netm to toUlo 3 point ant, ovw is of doubtful quality except 
tor the porlodn dntMl 1909-1919, 1919-1929. and 1929-1948. If »e 
tMtrict our, attention to thnne periods alonn, the crude correspondence 
bmen InequnUty tnnda.Md "technological labalanee" la striking, 
awaieen 1929 and 194t. thn mbia. of T^. T,,. and are bunched very 
cl«»ly together. Ihn period foUoiflag 1929 aee« beat characterized 
th«ce£oie by balanced techKaoglcal progresa. Aa auch, changes in econ- 
o^c structure uould have been produced prinerlly by conventional Engel 
effecta rather than tlnough reUtlve price changes. In contraat. the 
1920a nan yeaza of a«iiKMa dlaparltiea betueen sectoral f^-very 
hl«h in Mnufaeturlng tmd aodaat in agrlcultute. Manufacturing surely 

eneoosagad aa a vMult, and agrlculture'a deidae accelerated, 
pmelaely the forcaa that wold contribute to a relatively slack demand 
for unakUled labor a«l to in«p«Uty trenda. What appears to be a plana- 

IbU correUtlon la oonfltMd in calculation," even though the f esti- 

c 

■ataa Inauxe an undaa t B t aas ni of the lapact of "technological 
labnlance." VkiU the valw of - J) changaa fro. -.95 to +.34 
haMaen 1919-1919 and 1929-W4a, the contribution of technical change 
undar nnttraUty la -,.85 and -.31. In other iwrda, while A<« - J) vaa 
•H.29 pareantaae poiaca ba ft wan the tifo parloda, the dlsinlahed negative 
iapMt of tachttleal ahaaga aacoontad for +.54 percentage polnta or four- 
Iha flgnva la the asM irhan earlier y»ara are conaldaied. 
1909-1919 and 1919-1929, Arf - J) waa -1.98 parcentage points 
•hlU the Incraaaad angatlva ll^»act of technical change accounted for 
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-.80 percentage points. The "unbalanced rate of technical change" 
thesis appears to be an attractive one, well worth more careful atten- 
tion. 

If the empirical documentation is weak for the sectoral rates of 

productivity growth, it is simply nonexistent for exogenous product-demand 

shifts. Nevertheless, there is a mountain of circumstantial evidence 

that points to exogenous shifts in product-demand mix as a key mover 

of American distribution both in the short run and in the long run. 

The first kind of evidence is supplied by Appendix Tables A.2 and A. 3, 

where the relative sensitivity of, say, (w - q) to changes in various 

exogenous variables can be seen directly. The "structural elasticities" 

are, among the largest. Furthermore, we note with some interest that the 

sizes of the structural elasticities for S„ and increas e between 1919 

M C — ^— 

and 1929. That is, the economy *s wage structure was becoming increasingly 
sensitive to given demand shifts as the 1920s wore on* The second 
kind of evidence is supplied by the high correlation between qualitative 
indicators of and income distribution statistics. Consider f irsc? the 
wartime episode ending with 1919, and then the subsequent decade of 
readjustment to normality terminating with 1929. 

The wartime demands in America, during both our periods of neutral*- 
ity and then belligerency, were heavily biased toward manufactures.^^ 
The "arsenal of democracy" responded to the military requirements of the 
Great War and private services suffered most as a result. The out- 
standing example, of course, v \s construction, but other private service 
sectors also suffered by the changing mix of demands. On the other 
hand, there is no evidence that there was a shift in demand against 
agriculture in response to the war. On the contrary, food experts 
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booBBd up to 1919-1920, although cottoa never recovered ice peak 1912 
export level during the war. All of these aonditions reverse after 
1919-1920. The 19208 reflect a return to the prewar output mix, with 
construction booming, urban services eiqtanding, and agriculture under> 
going a very painful contraction. Now, araMui with the data in Appendix 
Table A. 2, which shows Q^> Sj^^,, it seems apparent that these 

■ay be sufficient to explain auch of the observed distribution change, 
1909-1929. 

Although this characterization of deoand-aix changes associated 
with World War I end the Twenties is consistent with qualitative 
histories, quantitative documentation is another natter. Observed 
changes in output nix are easy to identify, but we csnnot with certainty 
argue that they were produced by exogenous changes in demand. There can 
be no doubting, however, the enormous magnitude of these mix changes. 
When national income is defined to exclude government, domestic services, 
and real estate, Kuanets's current-price shares exhibit the following 
trends from 1919 to 1929: Agriculture and mining coBd>ined decline from 
23.3 to 14.8 percent; manufacturing declines from 31.2 to 29.5 percent; 
and services rise fnwi 45.4 to 55.7 percent. Constant-price shares 
exhibit similar, though less extreme, trends following 1919: Agricul- 
ture and mining combined decline from 23.3 to 20.7 percent; manufac- 
turing declines from 31.2 to 26.6 percent; and services rise from 45.5 
to 52.7 percent. For the period from 1913 (or 1909) to the Armistice, 
these dramatic sectoral growth performances— at least relative to secular 
trends — are reversed. 
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* 

A slallar &rguMnt could easily be made in tracing out from 1929 
to 1948, but that would only replicate the "compositional analysis" 
presented in Table 2. Perhaps It might be less repetitive and 
more informative to consider the plausibility of the following experi- 
ment: Imagine a policy mix, a (cold) war stance, and a rise in 
government that favored agriculture » mining, and manufacturing but 
penalized private services of all types. Suppose this qualitative des- 
crlption translated quantitatively into • +1.0 percent and ■ -1.0 
percent. These very modest exogenous demand shifts would have resulted 
(see Appendix Table A. 3) in 6^ - +.44, coiq>ared with an observed rate 
(Table 5) of 2.73 percent. There seems little doubt that exogenous 
changes in product demand are p'^-*^*^ candidates to account for the income 
leveling after 1929. 

It seems to me that one can easily develop a plausible decomposi- 
tion of the demand forces that— -vhen combined with labor supply-- must 
have been responsible for the twentieth-century secular swing In American 
Inequality. Much mere remains to be done, of course. Not only does 
this statement apply to the 1896-1948 period, but a more disaggregated 
modeling of the post-World War II period is warranted. The research 
reported here certainly suggests some promise for bringing the study of 
secular distribution changes back to the macro level. 
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NOTES 



The research reported in this paper has benefited iomeaaureably by the 
constant criticism, discussion , debate > and unselfish contribution of 
my colleague, Peter Lindert. His own work on fertility, as well as 
our collaboration with ongoing distribution projects, has been eyxiting 
and rewarding to me. I also wish to acknowledge the research assistance 
of Leo De Bever, Joan Hannon, and Jim Roseberry. The ideas In this 
paper have been sharpened as well by seminar participants at Duke, Iowa, 
Queens, and Wisconsin. 



Indeed, the surge of multiple employment, which in part accounts 
for egalitarian family income trends, nay also serve to explain some 
portion of the inegalltarian trend in individual incomes. Given the 
wage structure, these secondary workers (teenagers as well as wives) 
enter at low wage levels and produce increased measured inequality. 
A more relevant impact results when the assumption of a rigid wage 
structure is relaxed. A relative glut of unskilled secondary workers 
stretches the wage structure and imp^ ts additional inequality. The 
impact may even be sufficiently strong to produce greater inequality 
among primary workers (males aged 25-*64)» 

2 

Kuznets discovered the distribution revolution but did not 
popularize it. Nor did he argue that the enormous reduction of 
unemployment after 1939 was an Insignificant part of the explana*- 
tion. Indeed, twenty years ago he told us that as much as 40 percent 
of the observed egalitarian movement from 1939 to 1944 could be 
explained by the elimination of unenq>loyment (Kusneta^ 1953, p. 41). 
Lydall (1959, p. 33) reached the same conclusion regarding the British 
income leveling 1938-1957. 

3 

The civilian labor force unemployment rate was 5.5 percent in 
1929 and averaged 5 percent in the period 1925*1929 (Coen, 1973, 
Table 2, p. 52). The rate in 1948 was lower, 3.8 percent, but the 
average from 1946 to 1950 was very simllai: to that of the late twenties: 
4.6 percent (Lebergott, 1964, Table A-3, p. 512). 



Denote the unskilled wages share as 6^, the "conventional" wages 
share as 6 (Williamson, 1974a, Table 4.1, p. 24), and B90,95 as the 
shares of Bottom income classes in total income (Kuznets, 1953). The 
following correlations for the nonfarm sector, 1916-1938, are relevant: 
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B90(t) - 55.048 + 0.5076 /t), . o.8«5 
(24.803) (5.227)" 

B90(t) - 61.003 + 0.07ie_(t), R^ - 0.090 
(7.687) (0.702)^ 

B95(t) - 68.807 + 0.295e„(t), R^ - 0.600 
(27.898) (2.736)" 

B95(t) - 68.781 + 0.086e^(t), R^ - 0.276 
(14.069) (1.379)^ 



The flfUTM in par«nthMM are t-«t«ti»tic«. Ifcile e„(t) is quite a 
good predictor of l(t), 6^(t) haa no significant correlation with any 
of the available elae-dlatrlbution atatistica. In short, the 
diatribution of wage incaw Itaalf is at laaat as important as th- 
diatribution bafcwsan wages and nomrages. Htasn capital is already too 
livortant by World War I to ignore in sny distributional analysis. 

5 

With far less data at hand, Siwm Knsnets aade a pretty fair oueaa 
In 1955: *^ 

I would place the early phaae In iitiich incoae InaqtiaUty 
Wight have been widening. . .fnm about 1840 to 1890... I would 
put the phaae of narroving incowi inequality. ..beginning with 
the first World War (1955, p 19) 

Patar Lindert and I hope to co^ilete a paper soon that will contain a 
co^irehensive survey of Awrican trends in luequality fro« the seven- 
teenth century onwarda. 

6 

The rhetoric is borrowed f roa Faulkner (1931) . The literature on 
this period 1., extraordinarily rich, exciting, and voluidnous. For a 
plStaif'dwi)*"'" (1913). CoHons (1908), Brener (1956), and 

Wdlaberger (1967) uses an elaatic labor supply aodel to explain 
the West European ".iracla." The aotivation was to explain the high 
profit shares and relatively stable real wagea, high aavings ahares, 
high capital forMtion ratea, and thua -.iraculous" growth. The corres- 
pondence with AKTica froa 1896 to 1914 is less than perfect, however. 
There was nothing airaculous about Aaerican growth prior to World War I. 
even when a»pared with growth during the 1920s, a period of presuaed 
unskilled- labor shortage. 

^Bacail that wa are dlacuaaing onlr fuU aap l o yau t apiaodes. The 
ahort-tun iapact of inflation, stablUsatlon, cyelaa, and growth is 
atrai^tfozward and well understood. 
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^To be aore precise, 

lo8M^-log(^)^- (l-a^)log(^j^ 

where (wL/qK) Is the ratio of the total — not just unskilled — wage bill 
to property — excluding huun capital — Incone, and Oq is the 1902 
elasticity of substitution. Thus, **N may be regarded as a proxy for 
that part of [labor's share] which is attributed to induced and autono- 
mous inventions and changes in the industrial composition" (Norlahima and 
Salto, 1968, p. 436). The Index in Figure 2 is very similar to that 
found in David and van de Klundert (1965, p, 383)* 

^0 

The traditional literature stresses rapid rates of labor saving 
in manufacturing • From this, the argument goes, profits swelled, monop- 
oly proliferated along with mergers and organizational change, while 
labor union membership waned. See the summaries and critiques in Keller 
(1973) and Williamson (1974c). 

^^That is, among econometricians. Keller (1973) has argued the 
point at length. Somewhat immodestly, so too has Williamson (1974c). 

12 

The model has been presented at greater length in Williamson 
(1974a; 1974c). It relies very heavily on Jones (1965). 

13 t * 

Denoting the percentage change in factor i s price as V^, the 

percentage change in the input coefficient is 
14 

It should also be emphasized that the model makes predictions 
regarding the commodity price structure* The historical variation in 
this price structure had an uneven impact on the cost of living by 
income class. In another paper (Williamson, 1974d), we show that the 
nominal income distribution patterns exhibited in Figure 1 are rein- 
forced by cost-of-living changes. Presumably, our interest is in 
explaining real income distribution. Our model is not yet equipped to 
do so, since there is no statement about the distribution of K, thus no 
prediction about per capita income of the skilled or of "capitalist" 
classes, and thus no relevant budget weights for the high- income groups. 
The model should, however, make predictions on changes in the price 
structure and these should conform to historical reality. 

^^The most recent industry study would seem to deny the relevance 
of factor saving, at least for agriculture. Exploiting the translog 
cost function, Binswanger (1974) finds the following: (1) no evidence 
cf factor-saving bias up to 1928, certainly not labor saving; (2) vei-y 
weak labor saving, 1928-1948; (3) very strong labor saving and 
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Mc^ine usiag, 1948-1968 • Binwanger views this as support of the 
Induced- Innovation hypothesis with a "six to ten year" lag. This ad hoc 
lag does well for the post-*iforld War II period » but fails badly for 
post«World Har I. 

For a suasiary of the labor-saving literature ao it applies to the 
1920s, Me miiaMon (1974a; 1974c)- 

16 • * 
Vm aura aany readers will object to a sodel that treats K as 

exo|eaous. Indeed, som may feel strongj^y that large historical values 

of L Inevitably inplied large values of K via incosw> distribution, 

although there is a significant aaount of literature now accoaulating 

that challenges the "classical" capital-fomtlon-profit-Hihare aodel 

(see Clinet 1972). One wnmt start soaswhere, however, and siaple 

coavarative statistics are a firat step. As an easentlal concession to 

the view that K and L are interrelated, all eapirical analysis that 
follows shall treat "supply forces" as a joint influence, not to be 
separated. 

^^I am grateful to Frank Lewis and Michael Percy^ who pointed out 
soaie eaqpirical flavs in ny earlier (1974a; 1974c) papers. The are 

correct, but the X have been revised. The following relationships 
oust hold: ^ 



ThA Werdhaus and Tdbln (1972, labia A.S, p. 30) figures for 1929 
suggest that huaan capital accounted for only 11.4 percent of total 
capital (excluding land). I tend to favor Sdiultz^s older estisate, but 
if the reader prefers Nordhaus and Tobin, he ahould inflate the eati<- 
aates of deaand's ispact on distribution that follow. 

19 

A siailar arguaient can be made, I think, for an earlier epic 
surge in inequality that also coinddea with an unuaual lavigration 
surge — the antd»ellus years after 1846. See Wllliaiason (1974b). 

20 

^''ihis result has been greatly a^>lified in HllliaMon (1974a) 
lAsre the shorter-run influences from 1913 to 1929 were at issue. 
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21 

Perhaps not a surprising result since a rise in the supply of a 
factor bids down its rate of pay, thus inducing a dladnlshed isipact on 
shares, no matter what the aggregate elasticity of substitution aay be. 

22 

The impact of neutral technical prpgress involves, i& terM of 
Appendix Table A.l, an eva'^uatioa of the influence of T. , T^, T-,, and 
some implied values for 11^. For eacample, total factor productivity 
growth in manufacturing is 



KM "LM"LM • 

If we iBcose neutrality, then by assumption b^ - b,^ . It follows that 
* t * KM Ln 

Tjj - - b^ . Similarly for the other two sectors, so that explicit 
values of 11^ are implied by the neutrality assumption: 

* * A A 



K " WkM ^ \c\c " Wm ^ Vc 



See Williamson (1974a; t974c) for further discussion of this point. 
23 

The following two parag nhs are taken from Williamson 4^97 4c« 
pp. 20-22). 
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